Background
==========

Iliacus muscle abscess is a rare condition that frequently presents with vague clinical features. Abscesses in the iliacus muscle can arise from contiguous spread from adjacent structures or from distant sites via hematogenous or lymphatic routes. The hematogenous route is more common due to the abundant blood supply of the iliacus muscle, and accounts for about 75% of all cases of iliopsoas muscle abscess \[[@b1-amjcaserep-21-e922221]\].

Risk factors for primary abscess of the iliopsoas include diabetes mellitus, renal failure, intravenous drug abuse, or immuno-compromised states like human immunodeficiency virus (HIV) infection \[[@b2-amjcaserep-21-e922221]\]. Crohn's disease is the most common cause of secondary iliopsoas abscess \[[@b2-amjcaserep-21-e922221]\]. Other etiologies include diverticulitis, appendicitis, colorectal cancers, urinary tract infections, osteomyelitis, septic arthritis, and intrauterine contraceptive devices \[[@b2-amjcaserep-21-e922221],[@b3-amjcaserep-21-e922221]\]. Trauma and instrumentation of the inguinal, lumbar, or pelvic regions are also significant risk factors \[[@b4-amjcaserep-21-e922221],[@b5-amjcaserep-21-e922221]\].

Iliacus muscle abscess is rarely caused by non-typhoid Salmonella species, and the literature on this topic is scarce \[[@b6-amjcaserep-21-e922221]\]. It is difficult to make an early diagnosis of iliopsoas muscle due to the nonspecific clinical features. In this case report we present the challenges faced in the timely diagnosis of iliopsoas muscle.

Case Report
===========

A 22-year-old female microbiologist presented to the emergency department with severe lower-back pain and bilateral lower-extremity weakness. Her symptoms started one week before admission after she returned from a trip to Mexico. Mexico is a Salmonella-endemic area. She reported progressive worsening of her symptoms since the onset and was unable to walk independently. Her back pain was compressing in nature and radiating to her lower extremities. She denied any sensory loss, paresthesia, or urinary or fecal incontinence. The patient had no recent history of trauma. She reported no urinary symptoms, fevers or chills. However, she recalled having watery, non-bloody diarrhea for 5 days during her stay in Mexico, which resolved shortly after her return to the United States. The patient's medical history included well-controlled, intermittent asthma and intrauterine device placement 3 months prior. She had no previous surgeries. She was an occasional marijuana user but denied any other toxic habits. She worked in a microbiology laboratory handling clinical specimens, which places her at risk of exposure to various micro-organisms.

On admission, the patient had normal vital signs but appeared to be in obvious discomfort due to severe back pain. On physical examination, she had tenderness over the lower lumbar spine and left the upper-hip area. Power in the left lower extremity was 2/5 and in the right lower extremity was 3/5. Deep tendon reflexes were normal bilaterally. There was no sensory deficit.

The neurology team was consulted and systemic steroids were initiated for suspected spinal cord compression. A chest x-ray was negative. The patient underwent an emergent computerized tomography (CT) scan of the lumbar spine, which was unremarkable. Magnetic resonance imaging (MRI) of the cervical, thoracic and lumbar spine was normal, so systemic steroids were discontinued.

Her initial laboratory results were unremarkable. On day 7 of the hospitalization, she was febrile to 102.5°F (39.1°C), and reported new onset of dysuria. A repeat white blood cell count was normal, but inflammatory markers including C-reactive protein (CRP) (242 g/dl) and erythrocyte sedimentation rate (ESR) (125 mm/h) were elevated. Septic workup was initiated and the Infectious Diseases team was consulted. The patient was started on broad-spectrum antibiotics including piperacillintazobactam, vancomycin, and metronidazole. Vancomycin was started to cover gram-positive cocci including methicillin-resistant *Staphylococcus aureus*, while piperacillin-tazobactam was started to cover gram-negative bacilli including *Pseudomonas aeruginosa*. Metronidazole was added to cover for anaerobes. Urinalysis showed nitrite, moderate leukocyte esterase, and many bacteria. Urine culture was positive for *Salmonella enterica* species which was sensitive to ampicillin (Susceptible \<8), ceftriaxone (Susceptible \<1), levofloxacin (Susceptible \<2), nitrofurantoin and Trimethoprim/Sulfame (Susceptible \<2/38). Blood cultures were negative. An extensive workup for other infectious causes including human immunodeficiency virus, sexually transmitted diseases, Lyme disease, rickettsial diseases, dengue fever, malaria, Zika virus, and Chikungunya were all negative.

As her pain and difficulties with ambulation persisted, and she patient underwent a contrast CT scan of the pelvis and lower extremities. CT and MRI revealed multiple abscesses of the left iliacus muscle, as shown in [Figures 1](#f1-amjcaserep-21-e922221){ref-type="fig"} and [2](#f2-amjcaserep-21-e922221){ref-type="fig"}.

MRI of the pelvis confirmed multiple small abscesses in the left iliacus muscle and was suggestive of septic arthritis of the left sacroiliac (SI) joint. The Interventional Radiology department was contacted. Due to multiple small-size abscesses, drainage of the collections was not possible; instead, the patient underwent CT-guided aspiration of the SI joint. The synovial fluid gram stain revealed no organism and the aerobic culture was negative. *Mycobacterium tuberculosis* complex polymerase chain reaction (MTB complex PCR) was also negative.

The surgical team advised against surgical intervention and recommended conservative management. Broad-spectrum antibiotics were discontinued and the patient was started on intravenous ceftriaxone and oral levofloxacin based on the results of the urine culture. She completed 4 weeks of intravenous therapy and was noted to have a significant clinical improvement. She was able to ambulate with a walker assisted by 2 physical therapists. She was discharged to an acute rehabilitation center, where she continued daily physical therapy.

After 4 weeks of intravenous antibiotics, the patient was advised to complete an additional 2 weeks of oral levofloxacin. She was subsequently discharged home, where she regained her strength and was able to ambulate independently again. The patient followed up in the clinic and was free of symptoms. Repeat CT of the pelvis with contrast done after 6 weeks of treatment showed complete resolution of the left iliacus abscess, as shown in [Figure 3](#f3-amjcaserep-21-e922221){ref-type="fig"}.

Discussion
==========

Nontyphoidal Salmonella is a gram-negative bacterium that belongs to the Enterobacteriaceae family. It generally causes self-limiting acute gastroenteritis. Extra-gastrointestinal infections are uncommon. The reported incidence of urinary tract infection due to nontyphoidal Salmonella varies between 0.015% and 0.033% \[[@b7-amjcaserep-21-e922221]\].

The iliacus muscle originates in the pelvis and is located in the extraperitoneal space known as the iliopsoas compartment. Iliacus muscle joins the psoas via the same tendon. The psoas and iliacus muscles are the main hip flexors and together form the iliopsoas muscle. Due to decreased prevalence of tuberculosis, iliopsoas muscle abscess is becoming uncommon in developed countries. *Staphylococcus aureus* is the most common causative organism of iliopsoas abscess in developing countries \[[@b2-amjcaserep-21-e922221],[@b8-amjcaserep-21-e922221]\]. Gastrointestinal, urinary, and skeletal systems are the foci of infection. Non-typhi Salmonella has been rarely reported as a cause of iliopsoas abscess. In a study of 93 cases of iliopsoas abscess, non-typhi Salmonella was found in only 3 cases \[[@b8-amjcaserep-21-e922221]\].

The classic clinical triad of iliopsoas abscess, which consists of fever, back pain, and limp, is only present in 30% of patients \[[@b9-amjcaserep-21-e922221]\]. In our patient, back pain and inability to ambulate were present initially, and fever developed later during the hospital course, which made diagnosis more challenging. The symptoms of iliopsoas muscle abscess are usually nonspecific and can mimic other diagnoses. The reported median time between the onset of symptoms and a diagnosis of iliopsoas abscess was approximately 22 days, and for about 33% of patients, the interval was more than 42 days \[[@b8-amjcaserep-21-e922221]\].

According to a literature review, iliopsoas muscle abscess is more common in young male patients \[[@b10-amjcaserep-21-e922221],[@b11-amjcaserep-21-e922221]\]. Leukocytosis and elevated CRP and ESR are the common laboratory abnormalities \[[@b7-amjcaserep-21-e922221]\]. CT scan is considered the criterion standard for the diagnosis of iliopsoas abscess \[[@b11-amjcaserep-21-e922221]\]. According to some studies, MRI is superior to CT because of better delineation of soft tissues and the visualization of abscess walls \[[@b12-amjcaserep-21-e922221]\].

Broad-spectrum antibiotics and percutaneous drainage are the treatment of choice in iliopsoas abscess and should be started even before the culture results come back \[[@b13-amjcaserep-21-e922221],[@b14-amjcaserep-21-e922221]\]. In our case, because of the collection of multiple small abscesses, percutaneous drainage was not an option. Surgical intervention can be considered in cases where CT-guided drainage is not possible, and the patient is not responding to broad-spectrum antibiotics \[[@b15-amjcaserep-21-e922221]\]. As our patient's clinical status improved with antibiotics, we continued conservative treatment. According to a study of 84 patients who were treated with antibiotics alone, 81 (96.4%) had a favorable outcome \[[@b8-amjcaserep-21-e922221]\].

Delay in diagnosis and treatment of iliopsoas abscess leads to multiple complications, including sepsis, septic arthritis, deep venous thrombosis, and ileus \[[@b16-amjcaserep-21-e922221]--[@b18-amjcaserep-21-e922221]\]. Advanced age, bacteremia, and delay in treatment are associated with increased mortality \[[@b8-amjcaserep-21-e922221],[@b17-amjcaserep-21-e922221]\]. The higher mortality rate is observed more frequently in secondary as compared to primary iliopsoas abscesses and is 19% \[[@b2-amjcaserep-21-e922221],[@b19-amjcaserep-21-e922221]\]. Mortality can be as high as 100% if appropriate treatment is not initiated \[[@b20-amjcaserep-21-e922221]\].

Fifteen to thirty-six percent of patients with iliopsoas abscesses relapse after treatment \[[@b8-amjcaserep-21-e922221],[@b21-amjcaserep-21-e922221]\]. The most common reasons for relapse are inadequate antimicrobial therapy or inadequate drainage \[[@b22-amjcaserep-21-e922221]\]. Cases of relapse have been described up to 1 year after presentation. Therefore, long-term follow up of patients is important.

Conclusions
===========

Iliacus muscle abscess presents with nonspecific symptoms that can mimic neurologic diseases. A high index of suspicion is required to make an early diagnosis and initiate prompt treatment with antibiotics and abscess drainage, if accessible. A detailed history is essential to assess risk factors and establish likely causative organisms. Delay in treatment can lead to an increase in morbidity and mortality. Long-term follow up is crucial, as the incidence of relapse is high. In our patient, complete resolution of the abscesses was seen after completing the course of antibiotics.
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![Computerized tomography scan of the pelvis at the time of diagnosis (before treatment).](amjcaserep-21-e922221-g001){#f1-amjcaserep-21-e922221}

![Magnetic resonance imaging of the pelvis at the time of diagnosis (before treatment).](amjcaserep-21-e922221-g002){#f2-amjcaserep-21-e922221}

![Computerized tomography scan of the pelvis showing complete resolution of abscesses after completion of 6 week of antibiotic therapy (after treatment).](amjcaserep-21-e922221-g003){#f3-amjcaserep-21-e922221}
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